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Specification 

.1. Title of the Invention 

Wafer conveying tray 
2 . Claim 

1. A wafer conveying tray characterized in that a 
front surface and a back surface of an A- -made tray on 
which a wafer is placed, are blast-processed to thereby 
roughen the respective surfaces into satinized form. 
3. Detailed Description of the Invention 
(Industrial Field of Application) 

This invention relates to a wafer conveying tray 
used in a vacuum growth apparatus such as a compound 
semiconductor plasma CVD apparatus . 
(Prior Art) 

A conventional wafer conveying tray is constructed 
in such a manner that as shown . in Figs. 3 and 4, a. 
circumferential ring 2 protruded in ring form is 
integrally formed with a tray bottom plate 1 at the 
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circTimf erential edge of the tray bottom plate 1 whose 
surface with a wafer placed thereon. is smooth, and the 
falling of the wafer from the tray bottom plate 1 is 
prevented by the circumferential ring 2 , 

Incidentally, reference numeral 3 in the drawing 
indicates a cut-away portion obtained by chipping the 
circumferential edge of the tray bottom plate 1 in order 
to make it easy to grasp the wafer conveying tray with a 
pincette. 

A description will next be made of a case in which 
the above-described wafer conveying tray is used in a 
compound semiconductor plasma CVD apparatus. 

Fig. 5 shows the compound semiconductor plasma CVD 
apparatus. In the same drawing, a cassette 11 with a 
conventional wafer conveying tray 10 inserted therein is 
accommodated within a vacuum-pumped cassette chamber 12 . 
However, the wafer conveying tray 10 is taken out of the 
cassette 11 by a vacuum conveying robot 13 and then 
heated to 100*^C to 200°C by a halogen lamp lying outside a 
conveying chamber 14 through a quartz window 15 in a 
spare heating zone of the conveying chamber 14 . 
Thereafter, a compartment valve 16 is opened to convey 
the wafer conveying tray 10 to a reaction chamber 16 by 
the vacuum conveying robot 13 , where the wafer conveying 
tray 10 is transferred from the vacuum conveying robot 13 
to a lifter 17 and placed on a substrate heating 
electrode 18 where the wafer conveying tray 10 is heated 
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to 200^C to 400*^0. While a reaction gas is being 
introduced from a gas-introduction type externally- 
attached RF electrode 19, a film is grown on the surface 
of the wafer placed on the wafer conveying tray 10, 

Incidentally, after its growth, the wafer conveying 
tray 10 is accommodated in the cassette 11 in a procedure 
opposite to the above. 

(Problems that the Invention is to Solve) 

As described above, the conventional wafer 
conveying tray is placed on the substrate heating 
electrode 18 by the lifter 17 and heated by the substrate 
heating electrode 18. However, the conventional wafer 
conveying tray involves various problems that when the 
wafer conveying tray is made of stainless or aluminum, 
the central portion of the train bottom plate 1 and its 
circumferential edge portion are different in thermal 
capacity because the circumferential ring 2 is formed at 
the circumferential edge of the tray bottom plate 1, so 
that the tray bottom plate 1 of the wafer conveying tray 
is warped due to its difference, and the wafer conveying 
tray does not increase in temperature due to a failure in 
contact between the substrate heating electrode 18 and 
the tray bottom plate 1 and by extension, a temperature 
distributipn of the wafer is degraded. 

A problem arises in that although the tray bottom 
plate 1 is not warped when the wafer conveying tray is 
made of titanium, the reaction chamber is contaminated 
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thereinside in plasma because it is an activated one. 

The present invention aims to solve the 
conventional problems and provide a wafer conveying tray 
wherein a tray bottom plate is not warped and a wafer 
reaches a uniform temperature distribution with a 
sufficient increase in temperature. 
(Means for Solving the Problems) 

In order to achieve the above object, the wafer 
conveying tray of the present invention is characterized 
in that a front surface and a back surface of an A- -made 
tray on which a wafer is placed, are subjected to blast 
processing to thereby roughen the respective surfaces 
into satinized form, 
(Effects) 

Since the front and back surfaces of the A- -made 
tray on which the wafer is placed , are roughened into 
satinized form in the present invention, heat radiated 
into the A- -made tray is reflected diffusely by the 
satinized surfaces. Since stress developed within the A- 
-made tray becomes easy to be relaxed owing to the 
roughening of the front surface and back surface of the 
A- -made tray into the satinized form, thermal stress 
generated upon heating is dispersed so that the A- -made 
tray is not warped. When the front surface and back 
surface of the A-. -made tray are further roughened into . 
satinized form, the A- -made tray placed on the substrate 
heading electrode increases in the area where it contacts 
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the substrate heading electrode, and thereby serves as a 
heatlane plate. By extension, it serves so as to bring 
the wafer to a uniform temperature distribution, 
(Embodiments) 

An embodiment of the present invention will be 
described below with reference to the accompanying 
drawings . 

Figs. 1 and 2 show the embodiment of this invention. 
In the same drawing, an A* -made tray is configured in 
such a manner that a circumferential ring 22 protruded in 
ring form is formed integrally with a tray bottom plate 
21 at the circumferential edge of the tray bottom plate 
21 on which a wafer is placed, and the falling of the 
wafer from the tray bottom plate 21 is prevented by the 
circumferential ring 22. A front surface and a back 
surface of the A- -made tray are blast-processed under an 
injection pressure of 1 kg/cm^G to thereby roughen the 
respective surfaces into satinized form. Incidentally, 
reference numeral 23 in the drawing indicates a cut-away 
portion obtained by chipping the circumferential edge of 
the tray bottom plate 21 in order to make it easy to 
grasp a wafer conveying tray with a pincette. Further, 
reference n\imeral 24 indicates a recess for making it 
easy to take out the wafer with the pincette. 

When such an A' -made tray as described above is 
used in the compound semiconductor plasma CVD apparatus 
of Fig. 5 described in the Prior Art, the front surface 
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front surface and back surface of the A- -made tray with 
the wafer placed thereon and roughens the surfaces into 
the satinized form as described above, the tray bottom 
plate is not warped and the temperature sufficiently 
increases to bring the wafer to the uniform temperature 
distribution . 

4, Brief Description of the Drawings 

Figs . 1 and 2 show a wafer conveying tray according 
to an embodiment of this invention, wherein Fig. 1 is a 
plan view thereof, and Fig. 2 is a cross-sectional view 
thereof. Figs, 3 and 4 show a conventional wafer 
conveying tray, wherein Fig. 3 is a plan view thereof, 
and Fig. 4 is a cross-sectional view thereof. Fig. 5 is 
an explanatory diagram for describing a compound 
semiconductor plasma CVD apparatus . 

In the drawing, 

21 tray bottom plate 

22 circumferential ring 

Applicant for U.M. registration: Nihon Vacuum Co., Ltd. 



7 



BEST AVAILABLE COPY 




® ^mmmmm^m ( u ) ^3- 73454 

®Int.Cl.' /Tf^SS## @iiB8 Vfit 3 ^(1991) 7^240 

H 01 L 21/68 U 7454-5 F 

is 71 — 134648 

©aj in VI (1989)li;^20B 

©{fa SI A B:*:S2gft«»SC^lt l*5S/lim*y*9m«B2500«Jfe 



(2) 



BSST AVAILABLE 



copy 



m m 

( M m -h « *'j ffl 5> ff ) 

^ o s !e ^ IS ^ a jc ffl i> n -6 US jn ffl h u 
(c -r * t> T- * o 

( <0 fit ) 
h U -r «R 1 to jc (i 'J > t»: «c ^ t /c ^ 

1 J: *) ^' T to A^' it ^ n J: o 'a o T -6 o 
. EUC *> l> T . 3 tl * *» ill ffl h U ^ 



BEST AVAILABLE COPY 

(3) 




m ¥ ^ 3—73454 



t* > -t -y h T- e ^ ^ < -r 46 »c s h u -f i£ *g 

rxic. ± IB o J: -5 * ^> « iH ffl h w * ^ 
1|£ (* ffl X-7 C V D^ISfcffli^*tg-&»co 

^ u T *> *) . 1^ Bljc *> -c ^ ^ ^ flf m ^? n * -b 

iil ffl a d-' -y . h 1 3 »C ct ^ T * -t ~y > I 1 J; «J ^ *) 

tiisn. ^Lx. ftsi^^i A (D mna^v - > 

y'>^>-riCj;oT10 0~2 0 o*c«cjo/iA$n 

-So •?■<?) it s i± ^ *) r I 6 ^ T . * 

0 ^ E ^ » iH ffl a -y h 1 3 ^> 'J 7 ^' - I 7 *C 

^ii mtz L . t^^m.mm'mm I s ± »c s /»^ n , * 

- 2 - 

G15 



(4) 



n^o ^rUT. X ^ A^^1.«BHX^^ M R F m*5 1 

^ ^ A< ^f; *i S i o »c A£ 4 o 

*> . fiR m ^ , * ^> *B iH ffi h U -f 1 0 W ± IS 

T .'U i - ^ ''^ A -e as Jfe T -6 ii ^ . 'J > i'' 2 

IK *< ± ■f' s O T »i > X CD S SE 5> ^ 

< u i,u ^ (D mi)<i&^ 

- 3 - 

GIG 



SEST AVAILABLE COPY 

(5) 

^^llffl^^ 3-73454 



* T t> & Ig ^ Id (i X h L/ JS l£ 1 (i S <f V> ?5< . 

^ s <£ <t' o Rg n e # ^ c 

mtt^ h> -4' . g + »c ± # L T , X 1^ 

(f|-:ffl ) 

C <D % 3g »c u T W , * ^ «R -d- -S A $3 h 

U W « ^ iS t> J; m S /J^* 53 it!J «c ^> $ n T a 

T a s s+ -r <fc -9 »c S o * > A £ Si h 

»?. A£»!hUWl*?*i?fe^fe-rS*Ey3*<l»ftl*nB 

- 4 - 

G17 



BEST AVAILABLE COPY 

(6) 



fil ^ ^ o J: -9 ic ») , tM.^ T . * «r — nc 
/>< Si Dfl -r 5 o 

T ♦5 . |SI EUC ±51^ T . A $!! h U -r « ^ 

^tT. ^^f'J>^^2 2ICJ;oX. •!7i/N7)<hL/ 
^J£<g2 1 J:05gTt-'5<D*<[%jJi$n^cfcoJc'i: 
oTl.^-5o A«S!{hU'<'<7>^^<tSScit«- 

ffi A< «& <^ •?> ^ n T V.^ ^ o 'a . El {C *> T . 

- 5 - 

G18 



BEST AVAILABLE COPY 



(7) 




^ m 



m^m, 3—73454 



^ < i- ^ fz tf> ^ V iy ^ m.m. 2 1 OiWim^M-yf^ 
fill Rfe SB T- * -5 o * . 2 ^ y. Z y ^ ^ 

€) i t jc ti s A « > u 'f w ^ a *> «t ?>* ^ ® *i 

$ n -5 ti ^mtii <7) ffijc *3 T SL R t4 -r s J; o »c 
ts. ^ i »n ^ o 

;*:UT, A/e?SihU-r*<14ll?A<S<tLT<0^9:f«J^i# 
o J: 9 <c /X 0 . CM^ T {4 X •*> * *^ — rS ffi 

<^ '<£ -S) o 

/■Xfc. A£3«|hb-<<7>SE*iJ;0*ISffi^S!J*tfe^^ 

- 6 - 

610 



BEST AVAILABLE COPY 

(8) 



m ^ i)< ^ *i $!, < fi i> tz . »DMMFlcfE^-r* 
, J. -3^ > i'' ^ at if> X ^ 5g S f JC ffl 

ffi ^ ^ tc -r J; T tc .6 o 

m 1 mis am 2 iawc<D%3g<D||«8<5IJ<0'> * 

if52Eii±reTaia-c*io ^3Ei*j<ta'^4Ei 
m it <D w-mm. iK4giwrf®Bi-e*'5o ib5Bi 

- 7 - 

G20 



BEST AVAILABLE COPY 



(9) 



^ m 



ffl ¥ ^ 3—73454 



2 1 • 

2 2- 



- 8 - 



G21 



BEST AVAILABLE COPY 

(10) 




22 



21 



^ 2 m 

24 




« .1 h I ■ 1 1 



■••''^73 15 



BEST AVAILABLE COPY 

(11) 




